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ABSTRACT: 

PURPOSE: To provide a tread pattern which achieves low pattern noise particularly 
among the tire noises, and excellent drainage performance . 

CONSTITUTION: In a pneumatic tire whose tread is divided into multiple land parts 
5-9 ranging along the tread circumferential direction by multiple main grooves 1-4 
and tread edges T extended along the tread circumferential line and arranged along 
the tread width direction at certain intervals, sipes 10 extended from its one end 
to its other end continuously or intermittently in s-shapes are arranged on the 
tread along the tread circuf erential direction at approximately equal intervals and 
a lot of lug grooves 12-14, which are wider than the sipes, are arranged on the 
sipes so as to be extended along the direction crossing the sipes and in positions 
where they at the main grooves 1-4 respectively. 
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BASIC-ABSTRACT: 

In a pneumatic tyre with circumferential grooves, sipes extending from one end to 
the other of the tread in an S form continuously or intermittently, are arranged at 
almost equal intervals in the circumferential direction. Lug grooves wider than the 
sipes extend on the sipe and in the direction that they cross the sipe, and are 
opened to the circumferential grooves. 

The width of sipes is pref. as small, 0.5 to 1.5 mm, as they can be closed when 
they are in contact with the ground. The width of lug grooves is pref. as large, 2 
to 4 mm, as they can offer the edge effect and excellent wet performance. 

ADVANTAGE - This tyre can combine excellent wet performance and low noise level, 
which have been difficult to be compatible with each other, and can realise a high 
performance tyre. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the tire noise and the pneumatic tire which offers the 

low tread pattern of a pattern noise especially. 

[0002] 

[Description of the Prior Art] A pattern noise can be reduced in the tread pattern which arranges the 
transverse groove which classifies into two or more blocks the land part divided by the ratio of the slot 
occupied to a tread ground plane, the technique of falling the so-called negative ratio, the technique of 
rib-izing which makes a block pattern the configuration near a rib pattern or a rib pattern, and two or 
more major grooves prolonged along with the tread circumference by the technique of shifting the phase 
of this transverse groove between land parts etc. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the technique of falling a negative ratio is the most 
effective especially, when a negative ratio is fallen, a problem is in the place to which the wet engine 
performance, especially wastewater capacity fall. Similarly, the technique of rib-izing also imitates wet 
performance degradation, and it is **. On the other hand, although the technique of shifting the phase of 
a transverse groove has falling [ little ] the engine performance of an and also [ it is the need ] to a tire, 
for a certain reason, spoiling the fine sight of a tread pattern also has disadvantage inapplicable 
depending on a tread pattern. ****** etal.[ furthermore, ] of a transverse groove « carrying out - as 
for reduction of a pattern noise, it is inadequate just to distribute the impact at the time of touch-down. 
[0004] Then, this invention aims at what is proposed about the tread pattern which can solve many 
above-mentioned problems at once. 
[0005] 

[Means for Solving the Problem] When artificers examined the tread pattern which can satisfy the 
above-mentioned purpose, they came to complete a header and this invention for it being advantageous 
to reducing a pattern noise, without sacrificing other functions to devise the configuration of the slot 
which extends in the sense which crosses a circumferential groove. This invention by namely, two or 
more major grooves and tread edges which extended the tread of a tire along with the tread 
circumference, and kept and allotted spacing crosswise [ tread ] In the pneumatic tire divided to two or 
more land parts which stand in a row in the hoop direction of a tread SAIPU which continues or is 
intermittent from the end to the other end in the above-mentioned tread, and is prolonged in the shape of 
S character in it It is the pneumatic tire which arranges at equal intervals mostly to the hoop direction of 
a tread, and comes to prepare many lug slots broader than this SAIPU in the location which extends in 
the sense which is on SAIPU and intersects SAIPU, and carries out opening to a major groove, 
respectively. 

[0006] Now, the important section of the tread of a pneumatic tire which follows this invention at 
drawing 1 is shown, and it divides in one train in the center of a tread, and comes to divide the land parts 
5-9 which stand in a row in a tread hoop direction by the major grooves 1-4 and the tread edge T which 
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extended along with the tread circumference and have arranged this tread by at equal intervals mostly 
crosswise [ tread ] in this example in two trains each and a total of five trains on those both sides. 
Furthermore, it comes to divide land parts 5-9 in an a large number partition, respectively by arranging 
mostly SAIPU 10 which is intermittent in this example and is prolonged in the shape of S character 
between both the tread edges T at equal intervals to a tread hoop direction. Moreover, SAIPU 1 1 
prolonged in the sense which intersects perpendicularly with SAIPU 10 mostly is added to the land part 
7. 

[0007] here -- a SAIPU 10 top or it is important to establish the lug slots 13 and 14 in the location 
which stems SAIPU 12, extends in the sense which intersects SAIPU 10 while establishing the lug slot 
12 where width of face is wider than this SAIPU in the location which carries out opening to a major 
groove, and carries out opening to a major groove. In addition, for any lug slot, the die length is one half 
of each land part width of face. The above is required. 

[0008] Namely, the lug slot 12 of the example of illustration is on the locus of SAIPU 10 of a land part 
7, by making above-mentioned SAIPU 1 1 into the starting point, extends toward major grooves 2 or 3, 
and carries out opening to each major groove. And as for the lug slot 12, it is desirable to prepare in the 
field to which alpha is 30-50 degrees whenever [ tilt-angle ], and tread cross direction die-length 1 of a 
major groove and its start edge becomes 60 - 90% of the width of face of a land part 7 to the major 
grooves 2 or 3 by the side of opening. 

[0009] On the other hand, in land parts 6 and 8, the lug slot 13 extends in the sense which intersects this 
SAIPU by making SAIPU 10 into the starting point, and carries out opening to major grooves 1 and 3, 
or 2 and 4. Also in the lug slot 13 It is desirable that beta prepares at 60-30 degrees, and tread cross 
direction die-length m of a major groove and its start edge prepares whenever [ tilt-angle ] to the major 
grooves 1 and 3 by the side of opening, or 2 and 4 by 60 - 90% of the width of face of land parts 6 or 8. 
[0010] In land parts 5 and 9, the lug slot 14 extends in the sense which intersects SAIPU 10 by making 
the inside of this land part into the starting point, and carries out opening to major grooves 1 or 4. Also 
in the lug slot 14 It is desirable that gamma prepares at 50-70 degrees, and tread cross direction die- 
length n from a major groove to the start edge prepares whenever [ tilt-angle ] to the major grooves 1 or 
4 by the side of opening by 50 - 80% of the width of face of land parts 5 or 9. 

[001 1] Especially, in the example of illustration, in land parts 6, 7, and 8, a lug slot carries out opening 
to the major groove of the both sides of each land part by turns, and it becomes the arrangement from 
which the inclination direction of a lug slot differs by the ****** land parts 6 and 7, or 7 and 8 further. 
[0012] in addition, the width of face of extent closed when SAIPU 10 and 1 1 is in a touch-down region - 
- concrete - about 0.5-1 .5mm width of face to have the width of face of extent and for the lug slots 12- 
14 obtain an edge effect and sufficient wet nature - it specifically has width of face of about about 2- 
4mm v Furthermore, let SAIPU and a lug slot about depth be extent [ a little ] shallower than the major 
groove depth. 

[0013] Moreover, other tread patterns according to this invention are shown in drawing 2 . The tread 
pattern shown in this drawing considers SAIPU 10 in the tread pattern shown in drawing 1 as the 
configuration continuously prolonged between both the tread edges T, keeps spacing in the tread edge T 
side of major grooves 1 and 4 further, arranges rills 15 and 16, and newly establishes the lug slot 17 
which carries out opening to these rills in land parts 5 and 9. 

[0014] Other structures of a tire of following this invention here are easy to be what followed the custom 
of a tire conventionally. For example, a carcass becomes the turn nap ply of at least one sheet (three 
sheets) which rolled back the surroundings of a bead core outside from the inside of a tire. Ply uses what 
arranged the fiber code represented with rayon, nylon, and polyester in the direction (radial direction) 
which intersects perpendicularly with the equatorial plane of a tire substantially. A belt layer It covers 
full [of the main belt layer of the belt which arranged non-extensibility codes, such as a steel code and 
an aromatic poly amide fiber code, at the include angle of 10-35 degrees to the equatorial plane of a tire 
which two-layer was made to cross mutually and has arranged it at least ]. If in charge of the formation 
in the auxiliary belt layer of at least one sheet which allotted the heat shrink nature code represented 
with a nylon code to the equatorial plane and real Kamitaira line of a tire, the thing which comes to carry 
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out a whorl volume according to the ribbon condition which put two or more codes in order in 
accordance with the periphery of the main belt layer is used, respectively. And the tread which becomes 
the tread pattern described above on this belt layer is arranged. 
[0015] 

[Function] Without increasing a pattern noise by preparing mostly SAIPU prolonged in the shape of S 
character between both tread edges in a tread hoop direction at equal intervals, the road-hugging of a 
tread is improved, and a degree of comfort is improved, and the wet engine performance is also 
improved according to the edge effect by SAIPU. In addition, as for the inclination to the major groove 
of SAIPU, it is desirable to consider as about 40-70 degrees on an average. 
[0016] Furthermore, since the configuration which establishes many lug slots in the location which 
extends in the sense which is on SAIPU and intersects SAIPU, and carries out opening to a major 
groove, respectively, i.e., a lug slot, is not penetrated between the major grooves of the both sides whose 
land parts are pinched, each land part serves as a rib which follows a tread hoop direction as a matter of 
fact, therefore the reduction of a pattern noise of it is attained. 

[0017] Here, as described above, they are the tread cross direction die length 1, m, and n of the major 
groove and the start edge of a lug slot preferably One half of tread width of face Considering as the 
above is one half. It is because the wet engine performance deteriorates remarkably in the following. 
Moreover, although it is desirable to carry out to 90% of tread width of face as for an upper limit, it is 
because the hoop direction continuity of a land part will be spoiled and a pattern noise will increase, if 
this surpasses 90%. Furthermore, the acute-angle section of the land part which will be made by the 
crossover of a lug slot and SAIPU if the land part which the optimum range of alpha, beta, and gamma 
is 30-70 degrees whenever [ tilt-angle / of a lug slot ], namely, was surrounded by a lug slot, SAIPU, 
and the major groove at less than 30 degrees becomes small, it becomes easy to generate partial wear 
with lack of block rigidity and 70 degrees is surpassed on the other hand becomes small, and partial 
wear becomes easy to generate this similarly. 

[001 8] In addition, the tread pattern shown in drawing 1 and 2 can follow the above-mentioned basic 
pattern, can be further written as the arrangement in which a lug slot carries out opening to the major 
groove of the both sides of each land part by turns, and can be equally drained through a lug slot to the 
both sides of the major groove of the both sides whose land parts are pinched. 
[0019] 

[Example] According to the tread pattern shown in drawing 1 and 2, the radial-ply tire containing air of 
tire size 205/65 R15 (tread width of face: 140 mm) was made as an experiment under each following 
specification, respectively. 

[0020] That is, in the sample offering tire A according to the tread pattern of drawing 1 , major grooves 
1-4 are width-of-face:6mm and depth:8mm, and SAIPU 10 is width-of-face:0.7mm and depth:6.5mm. 
And whenever [ to a major groove / average tilt-angle ]: It could be 55 degrees. Moreover, the lug slot 
12 is alpha:40 degrees whenever [ width-of-face:2-3mm, depth:6.5mm, die-length / of 1:17mm /, and tilt- 
angle ]. The lug slot 13 made [ whenever / width-of-face:2-3mm, depth:6.5mm, die-length / of 
m:18mm /, and tilt-angle ] beta:40-50 degrees and the lug slot 14 gamma:60 degrees similarly whenever 
[ width-of-face:2.5 -3mm, depth:6.5mm, die-length / of n:14mm /, and tilt-angle ]. 
[0021] On the other hand, it sets into the above-mentioned sample offering tire A, and the sample 
offering tire B according to the tread pattern of drawing 2 is width-of-face: 1mm and depth:6.5mm. 
While forming rills 15 and 16, the lug slot 14 and the same lug slot 17 are newly formed. In this tread 
pattern, the lug slot 12 is alpha:40 degrees whenever [ width-of-face:2.5mm depth:6.5mm, die-length / 
of 1:8mm /, and tilt-angle ]. The lug slot 13 made [ whenever / width-of-face:3mm, depth:6.5mm, die- 
length / of m: 12mm /, and tilt-angle ] beta:50 degrees and the lug slot 14 gamma:60 degrees similarly 
whenever [ width-of-face :3.5mm, depth:6.5mm, die-length / of n: 12mm /, and tilt-angle ]. 
[0022] Moreover, as a comparison, the tire (comparison tire C) was made as an experiment in the same 
size also about the tread pattern shown in drawing 3 . The tread pattern shown in this drawing arranges 
one pair of rills 21 on both sides of two central major grooves 2:0, arranges one pair of major grooves 22 
on the outside, arranges one pair of rills 23 on the outside further, respectively, and comes to arrange the 
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transverse grooves 24 and 25 of a narrow width which extend in the sense which inclined to the tread 
central region C divided by rills 21 and 23, and its both-sides region S to the major groove. In addition, 
for width-of-face:7mm and depth:8mm, and rills 2 1 and 23, width-of-face: 1 .2mm and depth:6.5mm, and 
transverse grooves 24 and 25 are [ the central major groove 20 and a major groove 22 ] width-of-face:2- 
3mm and depth:6.5mm. Tilt angle: It considered as the arrangement prolonged at 45-70 degrees. 
[0023] The result of having presented the pattern noise trial and the hydroplaning trial with these 
prototype tires, respectively is shown in Table 1 . In addition, evaluation of each trial is each test result of 
the comparison tire C 100 It expressed with the characteristic when carrying out. 
[0024] Here, the pattern noise trial carried out [ sound / at the time of making it run a smooth road 
surface top by 40- 100 km/h in the condition of having made the binary name getting on / in the car ] 
feeling evaluation after equipping a subcompact with the tire made into internal pressure 1.8 kgf/cm2. 
[0025] Moreover, under the same conditions, the hydroplaning trial measured the tread crawler bearing 
area by the tread photography when carrying out rectilinear-propagation transit of the channel with a 
depth of 6mm by h in 80-90km /, and measured the residual ratio of this area. 
[0026] 



[Table 1] 
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[0027] 

[Effect of the Invention] According to this invention, conventionally, only by amelioration of a tread 
pattern, that coexistence can offer the tread pattern which had the difficult outstanding wet engine 
performance and a difficult low noise property, and can realize high performance-ization of a tire by 
amelioration of a tread pattern. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By two or more major grooves and tread edges which extended the tread of a tire along with 
the tread circumference, and kept and allotted spacing crosswise [ tread ] In the pneumatic tire divided to 
two or more land parts which stand in a row in the hoop direction of a tread SAIPU which continues or 
is intermittent from the end to the other end in the above-mentioned tread, and is prolonged in the shape 
of S character in it The pneumatic tire which arranges at equal intervals mostly to the hoop direction of a 
tread, and comes to prepare many lug slots broader than this SAIPU in the location which extends in the 
sense which is on SAIPU and intersects SAIPU, and carries out opening to a major groove, respectively. 



[Translation done.] 
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